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ABSTRACT

Nowadays, one of the most commonly used sample for health analysis is blood, of
which red blood cells (RBCs), white blood cells (WBCs), and plasma are the most
commonly used analytes. For direct analysis of blood, the samples should be pre-
processed through separation or dilution. In this thesis, we designed a passive whole blood
separation microfluidic device that can simultaneously separate plasma (with 2.2-2.5
times dilution) and WBCs from whole blood. The device can further trap about 3000
WBCs with micro-pillars in 30 minutes. The separation process is label-free and requires
a low sample volume of 10 pL. The whole blood separation microfluidic device has the
potential to achieve complete blood count (CBC) and develop into a Lab-on-a-Chip (LOC)

device.
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Blood Plasma Separation Solutions In Microfluidic Chip Format
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e
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Deposited microbead
plug (DMBP) Filtered plasma

Bl 2-4 Mok niE ot R BI[51]

Ak SRS RS T 1) A S S S A EL
i B 7 (B 2-5(A)) v irig BB 5 25um 0 PR i AR e if]{fbéﬁtim‘g’ RS L Eol
fezk o 4~ w2 2~ v (Whole Blood Inlet(WBI)) ~ 4 =% ~ v (Buffer Inlet(BI)) ~ =
# 4 o (Plasma Outlet(PO)) ~ iz 3k ) = (RBC Outlet(RO)) ~ d i zk4f 357 38 (WBC
Trapping Zone) » &% 31 o (Waste Outlet(WO))#tie = o 2 & 12 # i & & = BIRL
A Gk B B s S T () 2-5(B)) 14 2 6k SRR B (W 2-5(C))-
i jj%/”\éﬁ-/*lﬁ HAd 2 BAMIETES > TEATEX0RE > RE AT FRG
3um > GRig 2 B & 23.5um 0 2 R SRS ~ U 100um e S & A H -
Bonig > & apedpyng A e 100um s > =4 L2 BIniE 0 BAR S 240um o
K2 P enE_ 5 TR A A 5 10um 2 BBk A $9 0 P 0B SL g ok IR A BRI
PlEd e BLFARERES > B3Ry 2608 4% i » v TR S 3um o iRig 2

%A 5 23.5um -
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Bk — A E A PR A0 o BRI 2 F AP RSN AT 44 9 3000 #E k3

Whole Blood Inlet(WBI)
A ! B

Plasma Separation
Channel

Buffer Inlet(BI)=»—]

Plasma Outlet(PO)

RBC Separation
Channel

[aAdaas

SpesagsEEE  RBC Outlet(RO) C
WBC Trapping A A A A i A A
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~A A_A_A A A A

¢

Waste Outlet(WO)

Bl 2-5 FAH AHE R T LR o (A) 2 F AH RS T L FI(B)s KA

Homig 2 b sk i R AW (C) 2 F A H U 2 i HUch R T
21

d0i:10.6342/NTU201704073



]ﬁ]l];#?u;ﬁ’\?\’iﬁﬂlj Fd L gg]]ﬁ]q;ﬁtﬁ_@_;q frie s & B ot B ?4}; > ﬁ’&"‘ 9%
FFEEd v o 10 M B A4k ilﬁ%i%? T S WI‘M*T’%:{EJLQ
30um > gEd P BLS] B 10pm 5] 2.50m ki o gt o o [ RIRE

Bl=F -7 F=@ - Ele BA S B RTS8 Rtk

A Whole Blood Inlet(WBI)

70077)

Plasma Outlet(PO)

WBC Trapping

Zone RBC Outlet(RO)

’

Waste Outlet(WO)
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gtk TRAGRIERE FEFRL 104
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o
B
B

-
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SE b0 BERE 2RI 0 XL 9 50 A %G A 0 SU-8 2025 Km0 R E
RFFHRAFLATRE EE R T E G -
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